Case report {#cesec10}
===========

A 4-year-old girl with known primary hepatoblastoma presented to the emergency department after the acute onset of a severe headache. The initial imaging examination ordered through the emergency department was a head MRI ([Fig. 1](#fig1){ref-type="fig"}), which demonstrated multiple hemorrhagic lesions, the majority with essentially no contrast enhancement. The largest lesion in the posterior left parietal lobe had findings consistent with acute and subacute hemorrhage, surrounding vasogenic edema, and notable lack of enhancement on postcontrast T1WI. While suspicious for metastases in a patient with a known high-grade hepatic malignancy, the imaging appearance was thought atypicalm without a discernable enhancing underlying mass. The appearance raised concern for a primary vascular mass with recent hemorrhage, such as cavernous malformation. Edema surrounding a cavernous malformation might have indicated recent hemorrhage.

After palliative resection, pathology confirmed the diagnosis of metastatic hepatoblastoma ([Fig. 2](#fig2){ref-type="fig"}). The sheetlike appearance of tumor cells demonstrated on pathology ([Fig. 2](#fig2){ref-type="fig"}) would seem atypical, given the paucity of enhancement on MRI.

Discussion {#cesec20}
==========

Pediatric solid malignancies may result in CNS metastases. Unlike typical metastases of adult tumors, CNS metastases in these cases may be atypical in imaging appearance. Metastases from many solid neoplasms have been reported to present as intracranial hemorrhage, occasionally without a discernable associated mass, or contrast enhancement. Lack of contrast enhancement should not be exclusionary criteria for intracranial metastases in these patients. Our case was a metastatic lesion presenting as significant intracranial hemorrhage in a patient with hepatoblastoma. Historical elements may be lacking on occasion, and the radiologist should be cautious of atypical hemorrhage in a child, which could mimic a primary vascular lesion such as cavernous malformation, or bland hemorrhage.

Hepatoblastoma is the most common primary hepatic fetal malignant neoplasm ([@bib1]). CNS metastases are not uncommon. This patient presented with headache and the known history of hepatoblastoma, and the MRI demonstrated multiple intracranial lesions with imaging appearances suggestive of hemorrhage of varying age. Because hepatoblastoma is a highly cellular tumor, the paucity of contrast enhancement would seem atypical. However, review of the literature shows this atypical imaging appearance of CNS metastases to be a not-uncommon characteristic of intracranial hepatoblastoma, neuroblastoma, and other high-grade pediatric neoplasms that we will refer to as "blastomas."

Evaluation for intracranial metastases is crucial for treatment planning and to provide prognostic information ([@bib2]). As patients are diagnosed earlier and therapies improve, an increasing number of patients with "blastoma" primaries develop CNS metastases ([@bib3]). Neuroimagers should be familiar with this uncommon presentation of an increasingly more common pediatric brain metastasis.

Multiple prior authors have described isolated cases of hemorrhagic parenchymal metastases in patients with hepatoblastoma ([@bib4], [@bib5], [@bib6], [@bib7]). Of these, both Kabudi and colleagues and Roberson et al describe these metastatic lesions to be densely enhancing on MRI, in keeping with the extreme cellularity of these tumors. Porto and colleagues ([@bib6]) describe an imaging pattern of recurring foci of hemorrhage with little to no associated enhancement, similar to a cavernous malformation.

CNS metastases from neuroblastoma, the most common "blastomas," most often present as marrow replacement of the vertebral bodies or skull, enhancing masses of the dura, or solid enhancing intraparenchymal masses ([@bib7], [@bib8]). Rarely, metastases present as multiple foci of hemorrhage ([@bib8]).

We present a case of hepatoblastoma metastases to the brain demonstrating imaging characteristics of hemorrhage of varying age without a significant enhancing component. Although uncommon, this is a documented presentation of CNS metastatic "blastomas." Recognition of intracranial hemorrhage in patients with a known "blastoma" as a possible metastasis may greatly impact prognosis and therapeutic decisions.
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![4-year-old girl with hepatoblastoma. Initial MRI performed from the emergency department (A-E) demonstrating multiple lesions containing acute and subacute hemorrhage and minimal, if any, contrast enhancement. DWI (**A**) demonstrates no reduced diffusion associated with the lesion to suggest hemorrhagic infarct. MPGR (**B**) demonstrates bosselated hemorrhage within the dominant lesion in the left occipital lobe. Of note, a second hemorrhagic lesion is also present in the righ occipital lobe. Axial T2WI (**C**) demonstrates hemorrhage of varying degrees of T2 intensity, consistent with hemorrhage of different chronicity. Surrounding vasogenic edema in the white matter may be indicative of acute hemorrhage, or edema secondary to an underlying mass. Axial T1WI (**D**) and after contrast (**E**) demonstrate minimal if any enhancement and intrinsic T1 shortening consistent with hemorrhage.](gr1){#fig1}

![4-year-old girl with hepatoblastoma. **A**: 400 × H&E staining demonstrates extensive cellularity of the resected left parietal mass with immunostaining for cytokeratin AE1/AE3 (a pan-cytokeratin stain that includes both low and high molecular weight CKs) as well as a stain for alpha-fetoprotein (**B**).](gr2){#fig2}
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